WHAT IS CLAIMED IS: 




1. A piezoelectric vibrator unit comprising: 
at least one piezoelect/ic vibrator including: 

common internal e/ectrode layers and segment internal 
electrode layers arranged/ alternately; 

piezoelectric/ayers, each interposed between adjacent 
pair of the common and/ segment internal electrode layers; and 

external electrodes formed on an exterior of the 
piezoelectric vibrayor and electrically connected respectively 
to the common internal electrode layers and the segment internal 
electrode layers;/ and 
JJJ a fixing member to which a surface of the piezoelectric 

U1 vibrator is fixfed; 

O wherein yhe piezoelectric vibrator is displaceable in a 

M,15 direction perpendicular to a lamination direction in which the 
p internal electrode layers and piezoelectric layers are laminated; 

whereiii magnitude of electric fields applied to the 
piezoelectric layers is non-uniform. 

2. \ The piezoelectric vibrator unit according to claim 
1, wherein the electric fields applied to the piezoelectric layers 
have respective, different magnitude. 

3. *lhe piezoelectric vibrator unit according to claim 
1 , wherein magnitude of an electric field applied to a piezoelectric 
layer locatea farther from a thickness center of the piezoelectric 
vibrator in tne lamination direction is smaller than magnitude 
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of an electric field applied to a piezoelectric layer located 
loser to the thickness center in the lamination direction. 
4 . The piezoelectric vibrator unit according to claim 
1 A' wherein as a piezoelectric layer is located farther from the 
surface fixed to the fixing member in the lamination direction, 
magnitude of electric field applied to the piezoelectric layer 
is smaller. 

\s. A piezoelectric vibrator unit comprising: 
at least one piezoelectric vibrator including : 
\ common internal electrode layers and segment internal 
electrode layers arranged alternately; 

\ piezoelectric layers, each interposed between adj acent 
pair of tne common and segment internal electrode layers; and 

External electrodes formed on an exterior of the 
piezoelectric vibrator and electrically connected respectively 
to the coimtionVnternal electrode layers and the segment internal 
electrode layers ; and 

a fixing member to which a surface of the piezoelectric 
vibrator is fixed; 

wherein the\piezoelectric vibrator is displaceable in a 
direction perpendicular to a lamination direction in which the 
internal electrode VLayers and piezoelectric layers are laminated; 

wherein the piezoelectric layers are non-uniform in 
thickness . \ 

6. The piezoelectric vibrator unit according to claim 



5, wAerein at least one of the piezoelectric layers, located 
away ftrom the surface fixed to said fixing member, is thicker 
than owier piezoelectric layers. 

7. \ The piezoelectric vibrator unit according to claim 
5, wherein as a piezoelectric layer is located farther from the 
surface fixed to the fixing member in the lamination direction, 
the piezoelectric layer is thicker. 

8 . Ttae piezoelectric vibrator unit according to claim 
5, wherein ah outermost piezoelectric layer, located farthest 
from the surface fixed to the fixing member, is thicker than 
other piezoelectric layers. 

9. A piezoelectric vibrator unit comprising: 



at least orf^ piezoelectric vibrator including: 



common internal electrode layers and segment internal 



electrode layers arranged alternately; 

piezoelectric layers, each interposed between adjacent 
pair of the common and segment internal electrode layers; and 

external electrodes formed on an exterior of the 
piezoelectric vibraton and electrically connected respectively 
to the common internal euectrode layers and the segment internal 
electrode layers ; and 

a fixing member to whi^ch a first surface of the piezoelectric 
vibrator is fixed; 

wherein the piezoelectric vibrator is displaceable in a 
direction perpendicular to a\ lamination direction in which the 



internal electrode layers and piezoelectric layers are laminated; 

lerein parts of the external electrodes, located on a second 
surf acAopposite from the first surface, are thicker than other 
parts of\the external electrodes. 

10. \A piezoelectric vibrator unit comprising: 
at least one piezoelectric vibrator including: 

common internal electrode layers and segment internal 
electrode lasers arranged alternately; 

piezoelectric layers, each interposed between adjacent 
pair of the common and segment internal electrode layers; and 
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external electrodes formed on an exterior of the 



x 



piezoelectric vibrator and electrically connected respectively 
to the common internal electrode layers and the segment internal 
electrode layers; land 

a fixing member to which a first surface of the piezoelectric 
vibrator is fixed; 

wherein the piezoelectric vibrator is displaceable in a 
direction perpendicular to a lamination direction in which the 
internal electrode layers and piezoelectric layers are laminated; 

wherein the internal electrode layers are non-uniform in 
thickness . 

11. The piezoelectric vibrator unit according to claim 
10, wherein at least one of the internal electrode layers, located 
away from a center line in the lamination direction, is thicker 
than other internal electiodes. 
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12. \ The piezoelectric vibrator unit according to claim 
10, wherei\i as an internal electrode layer is located farther 
from the su\face fixed to the fixing member in the lamination 
direction, tl\e internal electrode layer is thicker. 

13. A piezoelectric vibrate^? unit comprising: 
at least one piezoelectric/vibrator including: 

common internal electrode layers and segment internal 
electrode layers arranged alternately; 

piezoelectric layers, each interposed between adjacent- 
pair of the common and sepient internal electrode layers; and 

external electrodes formed on an exterior of the 
piezoelectric vibrator And electrically connected respectively 
to the common internayelectrode layers and the segment internal 
electrode layers; a^fd 

a fixing membe/ to which a first surface of the piezoelectric 
vibrator is fixec 

wherein the' piezoelectric vibrator is displaceable in a 
direction perpendicular to a lamination direction in which the 
internal elect/ode layers and piezoelectric layers are laminated; 
20 wherein h length of at least one of the internal electrode 

layers, located away from the surface fixed to the fixing member, 

is shorter tfhan other internal electrode layers. 

1\. A piezoelectric vibrator unit comprising: 
at YLeast one piezoelectric vibrator including: 

common internal electrode layers and segment internal 
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electrode layers arranged alternately; 

piezoelectric layers, each interposed between adjacent 
pair o\ the common and segment internal electrode layers; and 

external electrodes formed on an exterior of the 
piezoelectric vibrator and electrically connected respectively 
to the common internal electrode layers and the segment internal 
electrode\layers ; and 

a f ixi\ng member to which a first surface of the piezoelectric 
vibrator is\ fixed; 

wherein the piezoelectric vibrator is displaceable in a 
direction perpendicular to a lamination direction in which the 
internal electrode layers and piezoelectric layers are laminated; 

wherein \he piezoelectric vibrator further comprises a 
bending moment\ adjustment member provided to a second surface 
of the piezoelectric vibrator , opposite in the lamination direction 
from the first teurf ace fixed to the fixing member. 

15. A piezoelectric vibrator unit comprising: 
at least one piezoelectric vibrator including: 

commonlinternal electrode layers and segment internal 
electrode layers varranged alternately; 

piezoelectric layers, each interposed between adjacent 
pair of the commorl and segment internal electrode layers; and 

externalu electrodes formed on an exterior of the 
piezoelectric vibrator and electrically connected respectively 
to the common internal electrode layers and the segment internal 
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electrode layers; and 

fixing member to which a first surface of the piezoelectric 
vibratoAis fixed; 

wherein the piezoelectric vibrator is displaceable in a 
direction perpendicular to a lamination direction in which the 
internal elecrarode layers and piezoelectric layers are laminated; 

wherein a \econd surface of the piezoelectric vibrator, 
opposite from thAfirst surface and located in a free end part 
of the piezoelectr\c vibrator, is entirely covered with the 
external electrode, \nd the first surface, located in the free 
end part, is partially covered with the other external electrode. 



16. The piezoelectric vibrator unit according to one of 
claims 1, 5, 9, 10^ 13, 14 and 15, wherein said at least one 
piezoelectric vibrator includes comb-like piezoelectric vibratos 
constructing a/piezoelectric vibrator group. 



17 . The piezoelectric vibrator unit according to one of 
claims 1, 5,\9, 10, 13, 14 and 15, wherein the piezoelectric 
j.brator furtl^er includes a non-active portion that is not expanded 
contracted even when the piezoelectric layers in an active 
gion are drivfen, and the fixing member is joined to a side 
^urface of the nWactive portion. 

18. An ink-\et recording head comprising: 

a piezoelectric vibrator unit according to one of claims 
1, 5, 9, 10, 13, 14\and 15; and 

a flow passage i\nit having an elastic plate serving as a 
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parr: of a seal member for sealing a pressure chamber communicated 
witn\ a nozzle openings, 

therein said piezoelectric vibrator unit is attached by 
fixing* a distal end face of the piezoelectric vibrator to the 
elastics plate . 

19\ An piezoelectric vibrator unit comprising at least 
one piezoelectric vibrator, and a fixing member to whi-ch a first 



side surface of the piezoelectric vibrator at a base end thereof 
is fixed, fehe piezoelectric vibrator having, at least m part, 
a laminatedlstructure including common and segment internal 
electrode layers laminated alternately with a piezoelectric layer 
interposed between each adjacent pair of the common and segment 
internal electrode layers, a first external electrode electrically 
conducted to the\ common internal electrode layers, and a second 
external electrode electrically conducted to the segment internal 
electrode layers, \so that the piezoelectric vibrator is 
displaceable in a direction perpendicular to a lamination 
direction, 

wherein the piezoelectric vibrator further includes a 
counterbalancing benching moment producing portion that produces 
a bending moment canceling a bending moment caused during 
contraction of the piezoelectric vibrator due to a structure 
in which the first sidelsurface of the piezoelectric vibrator 
is fixed at the base end\thereof to the fixing member. 

20. The piezoelectric vibrator unit according to claim 
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19\ wherein the counterbalancing bending moment producing portion 
incudes at least one piezoelectric layer which is located closer 
to a second surface, opposite from the first surface in the 
lamination direction, than to the first surface and which is 
thicker \than other piezoelectric layers. 

21. \ The piezoelectric vibrator unit according to claim 
20, wherej^n the at least one piezoelectric layer includes an 
outermost piezoelectric layer forming the second surface. 

22. Th\ piezoelectric vibrator unit according to claim 
20, wherein tne at least one piezoelectric layer includes 
piezoelectric lasers gradually increased in thickness in a 
direction from tn^ first surface to the second surface. 

23. The piezoelectric vibrator unit according to claim 
19, wherein the counterbalancing bending moment producing portion 
includes at least one internal electrode layer which is located 



closer to a second surface, opposite from the first surface in 

rtionV 



the lamination direct 



than to the first surface and which 



is thicker than other inteVnal electrode layers. 

24. The piezoelectric\vibrator unit according to claim 
23, wherein the at least one internal electrode layer includes 
internal electrode layers gradually increased in thickness in 

\ 

a direction from the first surface to the second surface. 

25. The piezoelectric vibra\or unit according to claim 
19, wherein the counterbalancing bend\ng moment producing portion 
includes thick parts of the external el\ctrodes, which are formed 
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o\ a second surface of the piezoelectric vibrator opposite from 
thek first surface. 

\26. The piezoelectric vibrator unit according to claim 
19, wherein the counterbalancing bending moment producing portion 
include\ an bending moment adjusting member attached to a second 
surface off the piezoelectric vibrator opposite from the first 
surface. \ 
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